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G.C. Hanford Manufacturing Company
Attention: Carl E. Fuller

304 Oneida Street

P.O. Box 1017

Syracuse, NY 13201

Dear Sir:

This is in reference to your abbreviated antibiotic application
dated March 31, 1994, submitted pursuant to Section 507 of the

Food, Drug, and Cosmetic Act, for Sterile Cefuroxime Sodium USP,
750 mg (base)/v1al and 1.5 g (base)/v1al

Reference is also made to your amendments dated January 19,
August 29 and October 15, 1996; and January 23 and May 20, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Sterile Cefuroxime Sodium, USP 750 mg (base)/vial
and 1.5 (base)/vial, to be biocequivalent and, therefore,
therapeutically equivalent to the listed drug (Zinacef® 750 mg
(base) /vial and 1.5 g (base)/vial of Glaxo Wellcome, Inc.).

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any changes in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labkbeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and

Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Douglas L. Spo'n

Director
Office of Generic Drugs
Center for Drug Evaluation and Research
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Cefuroxime Sodium, USP
FOR INTRAMUSCULAR OR
INTRAVENOUS INJEGTION

MaY 30 1997
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DESCRIPTION
Sterile cefyroxime sodium, USP is a sterile, semisynthetic, broad-spectrum, cepl
ibigtic for ori inistration. Chemically, i is the sodium salt of
(6R,7R)-3- hyl-7-{Z-2-methoxyimino-2-(fur-2-yl ido] ceph-3-em-4-

carboxytate, and has the foliowing structural formula:

| I‘
s
o ﬁ_CONHj:I/
N N &
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OCH;j; (I::O
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The molecutar formusta is CysH1sN Na0,S. The molecular weight is 446.37.
Sterile cefuroxime sodium, contains approximately 54.2 mg (2.4 mEq) of sodium per gram

of cefuroxime activity.
Sterile cefuroxime sodium, in sterile crystaltine form is supplied in vials equivalent to 750
mg or 1.5 g.of ime as cefuroxime sodium. ions of sterile ime sodium,

range in color from light yeilow to amber, depending on the concentration and diluent used.
The pH of freshly constituted solutions usually ranges from 610 8.5.

CLINICAL PHARMACOLOGY

After intramuscular (IM) injection of a 750 mg dose of cefuroxime to normal volunteers, the
mean peak serum concentration was 27 meg/mL. The peak accurred at approximately 45 min-
utes {range, 15 to 60 minutes). Following 1V doses of 750 mg and 1.5 g, serum concentra-
tions were approximatety 50 and 100 meg/mL, respectively, at 15 minutes. Therapeutic serum
concentrations of approvimately 2 mcg/mL or more were maintained for 5.3 hours and 8 hours
or more, respectively. There was no evidence of accumutation of cefuroxime in the serum fol-
lowing 1V administration of 1.5 g doses every 8 hours to normal volunteers. The serum half-
life after either IM or IV injections is approximately 80 minutes.

Approximately 89% of a dose of cefuroxime is excreted by the kidneys over an 8-hour peri-
od, resuiting in high urinary concentrations.

Following th: IM administration of a 750 mg single dose, urinary concentrations averaged
1,300 meg/mL during the first 8 hours. Intravenous doses of 750 mg and 1.5 g produced uri-
nary levels averaging 1,150 and 2,500 mcg/mt, respectively, during the first 8-hour period.

The itant oral inistration of p id with cefuroxime slows tubular secre-
tion, renal by approxi ly 40%, i the peak serum level by
pproxi 30%, and i the serum half-life by approximately 30%. Cefuroxime is
ble in i ions in pleural fluid, joint fluid, bile, sputum, bone, cerebro-

spinal fluid (in patients with meningitis), and agueous humor.
Cefuroxime is approximately 50% bound to serum protein.

Microbiglogy: Cefuroxime has in vitro activity against awide range of gram-positive and gram-
negative organisms, and it is highly stable in the presence of beta-lactamases of certain gram-
negative bacteria. The bactericidal action of cefuroxime results from inhibition of cell-wall
synthesis.

Cefuroxifme is usually active against the following organisms in vitro.

Aerobes, Gram-positive: Staphyl us aureus; Staph epidermidis;
Strep p jae; and D pyog (and other str i). NOTE:
Most straifts of enterococci, e.g., Enterococcus faecals (formerty Streptococcus faecalis), are
resistant to cefuroxime. Methicillin-resistant staphylococci and Listeria monacytogenes are
resistant to cefuroxime.

Aerobes, Gram-negative: Citrobacter spp; Enterobacter spp; Escherichia coli; Haemophilus
influenzae (including ampicillin-resistant strains); Haemophilus parainfluenzae; Klebsiella spp

i fa { ia) catarrhalis (i ing ampicillin-
and cep istant strains); Morganelt ii (formerly Proteus morganii); Neisseria
gonorrhoeae (including penicillinase- and non-penicillinase-producing strains); Neisseria
itidis: Proteus mirabilis: Providencia rettgeri (formerly Proteus rettgeri); Salmonelia

spp; and Shigella spp.
NOTE: Some strains of Morganei: ganii, Ei cloacae, and Cit Spp have
been shown by in vitro tests to be resistant to cefuroxime and other cephalosporins.
and Campylob. spp. Acit cal icus, and most strains of

P
Serratia spp and Proteus vulgaris are resistant to most first- and second-generation
cephalosporins.

Anaerobes: Gram-positive and gram-negative cocci (including Pep and

Peptostreptococcus spp); gram-positive bacilli (including Clostridium spp); and gram-nega-




Mlcrthologr. Wuroxqmg pas ‘m vitro act:\{ﬂy 3QaINo1 & wide range of gram-positive and gram-
negative organisms, and it is highly stable in the presence of beta-lactamases or cersain aram-
niegative bacteria. The bactericidal action of cefuroxime restilts from inhibition of cefl-wan
synthesis.

Cefuroxime is usually active against the following organisms in vitro.

Aerobes, Gram-positive: Staphyl aureus; Staphylococcus epidermidis;
p P iae; and Strep pyog (and other streptococci). NOTE:
Most strains of enterococci. .., Enterococcus faecalis (fo rmerly Streptococcus faecalis), are
resistant to cefuroxime. Methicillin-resistant staphyt i and Listeria ytog are
resistant to cefuroxime.
Aerobes, Gram-negative: Ci spp; spp; E: ichia coli; phil
influenzae (including ampicitiin-resistant strains); + il i jella spp
luding Klebsielia p i fla (B: lia) catarrhalis (including ampicillin-
and in-resistant strains}; i ii (formerly Proteus morganii); Neisseria

gonorrhoeae {including penicillinase- and non-penicillinase-producing strains); Neisseria
meningitidis; Proteus mirabilis; Providencia rettgeri (formerly Proteus retigeri); Salmonella
spp; and Shigelia spp.

NOTE: Some strains of Morganelia morganii, Enterobacter cloacae, and Citrobacter spp have
been shown by in vitro tests to be resistant to cefuroxime and other cephalosporins.
P and Camp spp, Aci calc icus, and most strains of
Serratia spp and Proteus vulgaris are resistant to most first- and second-generation
cephalosporins.

Anaerobes: Gram-positive and gram-negative cocci (i ing Pep and
Peptostreptococcus Spp). gram-positive bacifli (including Clostridium spp); and gram-nega-
tive bacilii (including Bacteroides and Fusobacterium spp).

NOTE: Clostridium difficileand most strains of Bacteroides fragitis are resistant to cefurox-

ime.
Susceptibility Tests: Diffusion it Quantitati hods that require t
of zone diameters give an estimate of antibiotic susceptibifity. One such standard procedure’
that has been recommended for use with discs to test susceptibility of organisms to cefurox-
ime uses the 30-mcg cefuroxime disc. Interpretation involves the correlation of the diameters
obtained in the disc test with the mini inhibitory ion (MIC) for cefuroxime.

A report of ible” indi that the p is likely to be inhibited by generally
achievable blood levels. A report of “Moderately Susceptible” suggests that the organism would
be susceptible if high dosage is used or if the infection is confined to tissues and fluids in which
high antibiotic levels are attained. A report of “Intermediate” suggests an equivocable or inde-
terminate result. A report of “Resistant” indi that achievabl! ions of the antibi-
otic are unlikely to be inhibitory and other therapy should be selected.

Reports from the laboratory giving results of the standard single-disc susceptibility test for

other than } hilus spp and Neisseria gonorrhoeae with a 30-mcg cefuroxime
dis¢ should be interpreted according to the following criteria:
Zone Diameter (mm) Interpretation
>18 (S) Susceptible
517 (MS) Moderately Susceptible
<14 {R) Resistant
Resutts for F ifus spp should be interpreted ding to the ing criteria:
Zone Diameter (mm) |nterpretation
24 {S) Susceptible
21-23 (1} Intermediate
<20 (R) Resistant
Results for Neisseria gonorrhogae should be interpreted according to the following criteria:
Zone Diameter (mm) inerpretation
231 (S) Susceptible
26-30 (MS) Moderately Susceptible
<25 {R) Resistant

Organisms should be tested with the cefuroxime disc since cefuroxime has been shown by
in vitro tests 10 be active against certain strains found resistant when other beta-lactam discs
are used. The cefuroxime disc should not be used for testing susceptibility to other
cephalosporins.

Standardized procedures require the use of laboratory control organisms. The 30-mcg
cefuroxime disc should give the following zone diameters.

1. Testing for organisms other than # ilus spp and Neisseria gonorrhoeae:
Qrganism Zone Diameter (mm)
Staphylococcus aureus ATCC 25923 27-35
Escherichia coli ATCC 25922 20-26
2. Testing for Haemophilus spp:
Organism Zone Diameter (mm)
Haemophilus influenzae ATCC 49766 28-36
3. Testing for Neisseria gonorrhoeae:
Organism Zone Diameter (mm)
Neisseria gonorrhoeae ATCC 49226 3341
Staphylococcus aureus ATGC 25923 29-33

Dilution Technigues: Use a standardized dilution method! (broth, agar, microdilution) or
equivalent with cefuroxime powder. The MIC values obtained for bacterial isolates other than

F hilus Spp and Neisseria gono should be interpreted according to the following
criteria: ’

<% (S) Susceptible

16 (MS) Moderatety Susceptible

232 (R) Resistant

.
MIC values obtained for Haemophilus spp shouid be interpreted according to the following
criteria:

MIG (meg/ml) Interpretation
<4 (S) Susceptible
8 (1} Intermediate

216 (R) Resistant

MIC values obtained for Neisseria gonorrhoeae should be interpreted according to the
following criteria:

MIC (meg/ml.) Interpretation
<1 (S) Susceptible
2 (MS) Moderately Susceptible
24 {R) Resistant
As with dard diffusion i difution hods require the use of laboratory

control organisms. Standard cefuroxime powder should provide the following MIC values.



criteria:

MIC (meg/mL) Interpretation
<4 (S) Susceptible
8 (*) Intermediate
! 216 (R) Resistant

MIC values obtained for Neisseria gonorrhoeae should be interpreted according to the
following criteria:

MIC (meg/mL) Interpretation
<1 (S) Susceptible
2 (MS) Moderately Susceptible
24 {R) Resistant
As with diffusion i dilution require the use of laboratory
control organisms. Standard cefuroxime powder should provide the following MIC values.

1. For organisms other than 4 hilus spp and Neisseria gonorr

Organism MIC (meg/ml)
Staphylococcus aureus ATCC 29213 0520
Escherichia coli ATCC 25922 2.0-8.0

2. For Haemophilus spy:

Qrganism MIC (meg/al)
Haemophilus influenzae ATCC 49766 0.25-1.0
3. For Neisseria gonorrhoeae:
QOrganism MIC (meg/mt)
Neisseria gonorrhoeae ATCC 49226 0.25-10
Staphylococcus aureus ATCC 29213 0.25-1.0
INDICATIONS AND USAGE
Sterile ime sodium, is indi for the of patients with infections caused
by susceptible strains of the d organi in the i :

1. Lower Respiratory Tract i includi ia, caused by St pneu-
moniae , | (i ing ampicillin-res strains), Klebsiella spp,
Staphylococcus aureus (penicillinase- and non-penicillinase-producing strains),
Sty pyog and £: ichia coll.

2. Urinary Tract Infections caused by Escherichia coli and Kiebsiella spp

w

Skin and Skin Structure Infections caused by Staphylococcus aureus {penicillinase- and
non-penicittinase-preducing strains), Strep pyogenes, £: ichia coli, i
spp, and Enterobacter spp

Septicemia caused by Staphylococcus aureus (penicillinase- and non-penicillinase-pro-
ducing strains), Streptococcu i, Haemophilus influenzae
(including ampicillin- resnsta 2
Meningitis caused by Strej
ciflin-resistant strains),
and non-penicillinase- producmg stram N - Ea e

6. Ui i and di i gonococcal infections due to Neisseria gon-

-

(including ampi-
s (penicillinase-

o

orrhoeae (penicillinase- and non-penicillinase-producing strains) in both males and females.
7. Bone and Joint ions caused by Staphyi aureus (including penicillinase- and

non-penicillinase-producing strains).

Clinical microbiological studies in skin and skin structure lniecnons frequently reveal the
growth of susceptible strains of both aerobic and i Ci ime has been
used successfully in these mixed infections in which severa!l organisms have been isolated.
Appropriate cultures and susceptibility studies should be performed to determine the suscep-
tibility of the causative organisms to cefuroxime.

Therapy may be started while awaiting, its of, dies; however, once these
results become available, the antibiotic Yre tfbuld be adjusted accordingly. In certain
cases of confirmed or suspected gram-positive or gram-negative sepsis or in patients with
other serious infections in which the i ganism has not been identified, cefuroxime
may be used itantly with an aminoglycoside (see PRECAUTIONS). The recommended

doses of both antibiotics may be given depending on the severity of the infection and the
patient's condition.

Prevention: The preoperative prophylactic ini ion of cefuroxime may prevent the
growth of suscepnble disease-causing bacteria and thereby may reduce the incidence of cer-
tain i ions in patients going surgical pr (e 9., vaginal hys-
terectomy) that are ified as clean- i or pr

Effective prophylactic use of antibiotics in surgery depends on the time of administration.
Cefuroxime should usually be given one-half to one hour before the operation to allow suffi-
cient time to achieve effective antibiotic concentrations in the wound tissues during the pro-
cedure. The dose should be repeated intraoperatively if the surgical procedure is lengthy.

Prophylactic administration is usually not required after the surgical procedure ends and
should be stopped within 24 hours. In the majority of surgical procedures, continuing pro-
phylactic administration of any antibiotic does not reduce the incidence of subsequent infec-
tions but will increase the possibility of adverse reactions and the development of bacterial
resistance.

The perioperative use of cefuroxime has also been effective during open heart surgery for
surgical patients in whom infections at the operative site would present a serious risk. For these
patients it is rec that ime therapy be inued for at least 48 hours after
the surgical procedure ends. If an infection is present, specimens for culture should be obtained
for the identification of the causative arganism, and appropriate antimicrobial therapy should
be instituted. .

CONTRAINDICATIONS

Cefuroxime is contraindicated in patients with known allergy to the cephalosporin group of
antibiotics.

WARNINGS

BEFORE THERAPY WITH CEFUROXIME IS INSTITUTED, CAREFUL INQUIRY SHOULD BE
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY
REASTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT
SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS
SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO
CEFUROXIME OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSITIVITY
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES.

Pseudomembranous colitis has been reported with the use of cephalosporins (and other
broad-spectrum antibiotics); therefore, it is important to consider its diagnosis in patients
who develop diarrhea in association with antibiotic use.

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and may per-
mit overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is
one primary cause of antibiotic- iated colitis. C| ine and ipol resins have
been shown to bind the toxin /n vitro.

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases
should be managed with fiuid, electrolyte, and protein supplementation as indicated.

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin
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tain inf in patients ing surgical proced (e.g., vaginal hys-
terectomy) that are classified as clean-contaminated or potentially contaminated procedures.
Effective prophylactic use of antibiotics in surgery d ds on the time of administration.

Cefuroxime should uslally be given one-half to one hour before the opecation to aliow suffi-
cient time to achieve effective antibiotic concentrations in the wound tissues during the pro-
cedure. The dose should be repeated i ively if the surgical p is lengthy.

Prophylactic administration is usually not required after the surgical procedure ends and
should he stopped within 24 hours. In the majority of surgical procedures, continuing pro-
phyfactic administration of any antibiotic does not reduce the incidence of subsequent infec-
tions but will increase the possibility of adverse reactions and the development of bacterial
resistance.

The perioperative use of cefuroxime has aiso been effective during open heart surgery for
surgical patients in whom infections at the operative site would present a serious risk. For these
patients it is that ime therapy be i for at least 48 hours after
the surgical procedure ends. If an infection is present, specimens for culture should be obtained
for the identification of the causative organism, and appropriate antimicrobial therapy should
be instituted.

CONTRAINDICATIONS

Cefuroxime is contraindicated in patients with known allergy 1o the cephalosporin group of
antibiotics.

WARNINGS

BEFORE THERAPY WITH CEFUROXIME S INSTITUTED, CAREFUL INQUIRY SHOULD BE
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY
REAATIONS TO “EPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT
SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS
SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO
CEFUROXIME OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSITIVITY
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES.

Pseudomembranous colitis has been reported with the use of cephalosporins (and other
broad-sp antibiotics);  itis imp to consider its di is in patients
who develop diarrhea in association with antibiotic use.

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and may per-
mit overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is
one primary cause of antibioti & colitis. Ci yramine and ipol resins have
been shown to bind the toxin in vitro.

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases
should be with fluid, lyte, and protein i ion as indi

When the colitis is not relieved by drug discontinuation or when it is severe, oral vancomycin
is the treatment of choice for antibioti iated colitis by
Clostridium difficife. Other causes of colitis should afso be considered.

PRECAUTIONS

Although ime rarely prod ions in kidney function, evaluation of renal sta-
tus during therapy is recommended, especially in seriousty ill patients receiving the maximum
doses. Cephalosporins should be given with caution to patients receiving concurrent treatment
with potent diuretics as these regi are of adversely affecting renal function.

The total daity dose of cefuroxime should be reduced in patients with transient or persis-
tent renal insufficiency (see DOSAGE AND ADMINISTRATION), because high and prolonged
serum antibiotic concentrations can occur in such individuals from usual doses.

As with other antibiotics, prolonged use of cefuroxime may result in overgrowth of non-
susceptible organisms, Garefuf observation of the patient is essential. If superinfection occurs
during therapy, appropriate measures should be taken.




Broad-spectrum antibiotics should be prescribed with caution in individuals with a history
of gastrointestinal disease, particularly colitis.

Nephrotoxicity has been reported following concomitant administration of aminoglycoside
antibiotics and cephalosporins.

As with other ic regil used in the of meningitis, mild-to
hearing loss has been reported in a few pediatric patients treated with cefuroxime sodium.
Persistence of pasitive CSF (cerebrospinal fluid) cuttures at 18-36 hours also has been noted
with cefuroxime sodium injection, as well as with other antibiotic therapies; however, the clin-
ical relevance of this is unknown.

Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the urine may occur
with copper reduction tests (Benedict's or Fehling's solution or with Clinitest®tablets) but not
with enzyme-based tests for glycosuria (e.0., Tes-Tape®). As a false-negative resuft may occur
in the ferricyanide test, itis ded that either the glucose oxidase or hexokinase method
be used to determine blood plasma glucose levels in patients receiving cefuroxime.
Cefuroxime does not interfere with the assay of serum and urine creatinine by the alkaline
picrate inethod.
Mutag i pairment of Fedtitity: Aithough no long-term studies in
animals have been performed to evaluate carci ic potential, no i ial of
was found in standard Y tests.
Reproductive studies revealed no impairment of fertility in animals.
Preg genic Effects: F Category B: Rep! ion studies have been per-
formed in mice and rabbits at doses up to 60 times the human dose and have revealed no
evidence of impaired fertitity or harm to the fetus due to cefuroxime. There are, however, no
and well lled studies in preg women. Because animal reproduction stud-
ies are not always predictive of human response, this drug should be used during pregnancy
only if clearly needed.
Nursing Wathers: Since cefuroxime is excreted in human milk, caution should be exercised
when sterile c ime sodium is ini d to a nursing woman.
Pediatric Use: Safety and effectiveness in children below 3 months of age have riot been estab-
lished. Accumutation of other members of the cephalosporin class in newborn infants (with
resulting prolongation of drug hatf-life) has been reported.

ADVERSE REACTIONS

Sterile C ime Sodium is g lly well d. The most adverse effects
have been local reactions following IV ini ion. Other adverse reactions have been
encountered only rarety.

Local Reactions: Thrombophlebitis has occurred with IV administration in 1 in 60 patients.
i I: Gastrointesti occurred in 1in 150 patients and included diar-

thea (1in 220 patients) and nausea (1in 440 patients). Onset of pseudomembranous colitis
symptoms may occur during or after antibiotic treatment (see WARNINGS).

itivity i Hyper itivi ions have been reported in fewer than 1%
ot the patients treated with cefuroxime and include rash (1in 125). Pruritus, urticaria, and pos-
itive Coombs® test each occurred in fewer than 1 in 250 patients, and, as with other
cephalosporins, rare cases of anaphylaxis, drug fever, erythema multiforme, toxic epidermal
necrolysis, and Stevens-Johnson syndrome have occurred.

Blood: A in bin and it has been abserved in 1 in 10 patients and
transient eosinophilia in 1 in 14 patients. Less commen reactions seen were transient neu-
tropenia (fewer than 1 in 100 patients) and ia (1 in 750 pati A similar pattern

and incigence were seen with other cephalosporins used in controlled studies.

Hepatic: Transient rise in SGOT and SGPT (1 in 25 patients), alkaline phosphatase (1 in 50
patients), LDH (1 in 75 patients), and bilirubin (1 in 500 patients) levels has been noted.

Kidney: Elevations in serum creatinine and/or blood urea nitrogen and a decreased creatinine
clearance have been observed, but their relationship to ime is

In addition to the adverse reactions listed above that have been observed in patients treat-
ed with ime, the ing adverse ions and altered y tests have been
reported for cephalosporin-class antibiotics: .

Adverse Reactions: Vomiting, abdominal pain, colitis, vaginitis including

vaginal candidiasis, toxic nephropathy, hepatic i ing cholesta-
sis, aplastic anemia, hemolytic apetnia, hemorrhage. 3 ‘-
Several ins have been implicated in triggering seizures, particu-

larly in patients with renal impairment when the dosage was not reduced (see
DOSAGE AND ADMINISTRATION). If seizures associated with drug therapy
should occur, the drug should be discontinued. Anticonvulsant therapy can be
given if clinically indicated.

Altered Laboratory Tests: Prolonged prothrombin time, pancytopenia,
agranulocytosis.

DOSAGE AND ADMINISTRATION

Dosage: Adults: The usual adult dosage range for cefuroxime is 750 mg to 1.5 grams every 8

hours, usually for 5 to 10 days. in icated u ﬁ.‘w,“:" iopgaskin and skin struc-
ture infecti isseminated c inféctions; and uncomplicated prieumonia, a 750-mg

dose every 8 hours is recomme_ri'quA in severe or complicated infections, a 1.5-gram dose
every 8 hours is recommended. -, N

In bone and joint infections, a 1 5-gram dose every 8 hours is recommended. In clinical tri-
als, surgical intervention was performed when indicated as an adjunct to cefuroxime therapy.

A course of oral antibiotics was administered when appropri g the ion of
parenteral administration of cefuroxime.

In life ing i ions or i ions due to less ptible organi 1.5 grams
every 6 hours may be required. in bacterial menirfgitis, the dosage should not exceed 3 grams
every 8 hours. The dosage for i | infection is 1.5 grams

given intramuscularly as a single dose at two different sites together with 1 gram of oral
pr id. For p ive use for clean inated or i inated surgical
procedures, a 1.5-gram dose administered intravenously just before surgery (approximately
one-half to 1 hour before the initial incision) is recommended. Thereafter, give 750 mg intra-
venously or intramuscularly every 8 hours when the procedure is prolonged.

For preventive use during open heart surgery, a 1.5-gram dose administered intravenously
at the induction of anesthesia and every 12 hours thereafter for a total of 6 grams is recom-
mended.

Impaired Renal Function: A reduced dosage must be employed when renal function is
impaired. Dosage should be determined by the degree of renal impairment and the suscepti-
bility of the causative organism (see TABLE 1).

TABLE 1; DOSAGE OF CEFUROXIME
IN ADULTS WITH REDUCED RENAL FUNCTION

Creatinine Clearance
(mL/min) Dose Frequency
>20 750 mg—1.5 grams q8h
10-20 750 mg qi2h
<10 750 mg q24h*
*Since ime is di ble, patients on ialysis should be given a further dose at

the end of the dialysis.
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every 6 hours may be Tequired. In DACLETIAl HIgHIIgilts, L Uuoay ~ -
every 8 hours. The ded dosage for icated g { infection is 1.5 grams.
given intramuscularly as a single dose at two different sites together with 1 gram of oral
p id. For p ive use for clean inated of P iafl inated surgical
procedures, a 1.5-gram dose administered intravenously just before surgery (approximately
ane-half to 1 hour before the initial incision) is recommended. Thereafter, give 750 mg intra-
venously or intramuscularly every 8 hours when the procedure is prolonged.

For preventive use during open heart surgery, a 1.5-gram dose administered imravenously
at the induction of anesthesia and every 12 hours thereafter for a total of 6 grams is recom-
mended.

Impaired Renal Function: A reduced dosage must be employed when renal function is
impaired. Dosage should be determined by the degree of renal impairment and the suscepti-
bifity of the causative organism {see TABLE 1).

TABLE 1: DOSAGE OF CEFUROXIME
IN ADULTS WITH REDUCED RENAL FUNCTION

Creatinine Clearance

{mi/min) Dose Frequency

>20 750 mg-1.5 grams
10-20 750 mg
<10 750 mg q24h*
*Since ime is dialyzable, patients on dialysis should be given a further dose at
the end of the dialysis.
When ony serum creatini is available, the ing formula2 (based on Sex, weight, and

age of the patient} may be used to convert this value into creatinine clearance. The serum
creatinine should represent a steady state of renal function.

Males: Weight (kg) x (140 - age)
72 x serum creatinine (mg/dL)
Females: 0.85 x male value

Note: As with antibiotic therapy in general, administration of cefuroxime should be continued
for a minimum of 48 to 72 hours after the patient ymp tic or after evid of
bacterial eradication has been obtained; a minimum of 10 days of treatment is recommended
ini ions caused by Strep Dy in order to guard against the risk of rheumat-
ic fever or glomerulonephritis; frequent iologic and clinical appraisal is y dur-
ing therapy of chronic urinary tract infection and may be required for several months after
therapy has been pleted; persistent i ions may require at for several weeks;
and doses smaller than those indicated above should not be used. in staphylococcal and other
infections involving a collection of pus, surgical drainage should be carried out where indicat-
ed.

Infants and Children Above 3 Months of Age: Administration of 50 to 100 mg/kg per day
in equally divided doses every 6 to 8 hours has been successful for most infections suscepti-
ble to cefuroxime. The higher dosage of 100 mg/kg per day (not to exceed the maximum adult
dosage) should be used for the more severe oF serious infections.

1n bone and joint infections, 150 mg/kg per day (notto exceed the maximum aduft dosage)
is recommended in equally divided doses every 8 hours. In clinical trials, a cousse of oral antibi-
otics was administered to children ing the pletion of p | inistration of
cefuroxime.

In cases of bacterial meningitis, a larger dosage of cefuroxime is recommended, 200 to 240
mg/kg per day intravenously in divided doses every 6to 8 hours.

1n children with renal insufficiency, the frequency of dosing should be modified consistent
with the recommendations for aduits.

Prep of and Susp
and IM use are summarized in Table 2.

For Intramuscular Use: Each 750 mQ vial of cefuroxime should be constituted with 3 mL
of steriie water for injection. Shake gently to disperse and withdraw completely the resulting
suspension for injection.

For Intravenous Use: Each 750 mg vial should be constituted with 8 ml of sterile water for
injection. Wi pletety the tting solution for injection.

Each 1.5 gram viat should be constituted with 16 mL of sterile water for injection, and the
solution should be completely withdrawn for injection.

Each 750 mg and 1.5 gram infusion pack should be constituted with 100 mL of sterile water
for injectiun, 5% dext.ose injection, 0.9% sodium chloride injection, or any of the solutions
listed under the intravenous portion of the COMPATIBILITY AND STABILITY section.

TABLE 2: PREPARATION OF SOLUTION AND SUSPENSION

The directions for preparing cefuroxime for both IV

Approximate
Amount of Cefuroxime
Difuent to Volume to be Concentration
Strength be Added (mi) Withdrawn (mg/mL)
750-mg Vial 3.0 (IM) Total* 220
750-mg Viai 8.0 (V) Total 90
1.5-gram Vial 16.0 (V) Total 90
750-mg Infusion
pack 100 (IV) — 75
1.5-gram infusion
pack 100 (IV) — 15

*Note: Sterile cefuroxime sodium, USP is a suspension at IM concentrations.

Administration: After ituti ime may be given i ty or by deep IM injec-
tion into a large muscle mass {such as the gluteus or lateral part of the thigh). Before inject-
ing intramuscularty, aspiration is necessary to avoid inadvertent injection into blood vessel.

Intravenous Administration: The IV route may be preferable for patients with bacterial sep-
ticemia or other severe of ife-threatening infections or for patients who may be poor risks
because of lowered resistance, particularly if shock is present or impending.

For direct intermittent IV administration, slowly inject the solution into a vein overa peri-
od of 3 to 5 minutes or give it through the tubing system by which the patient is also receiv-
ing other IV solutions.

For intermittent IV infusion with 2 ¥-type administration set, dosing can be accomplished
through the tubing system by which the patient may be receiving other 1V solutions. However,
during infusion of the solution containing cefuroxime, it is advisable to temporarily discontin-
ue administration of any other solutions at the same site.

For continuous IV infusion, 2 solution of cefuroxime may be added to an IV infusion pack
containing one of the following fluids: 0.9% sodium chioride injection; 5% dextrose injection;
10% dextrose injection; 5% dextrose and 0.9% sodium chloride injection; 5% dextrose and
0.45% sodium chioride injection; or 1/6 M sodium lactate injection.

Solutions of cefuroxime, like those of most beta-lactam antibiotics, should not be added to

(utions of ami d ics because of potential interaction.
However, if concurrent therapy with ¢ ime and an ami ide is indicated, each
of these antibiotics can be admini d separately to the same patient.

Compatibitity and Stability:

Intramuscular: When constituted as directed with sterile water for injection, suspensions of
cefuroxime for IM injection maintain satisfactory potency for 24 hours at room temperature



Administration: After constitution, cefuroxime may be given intravenously of by deep IM injec-
tion into a large muscle mass (such as the gluteus or lateral part of the thigh). Before inject-
ing intramuscularly, aspiration is Y to avoid i injection into a blood vessel.

Intravenous Administration: The IV route may be preferable for patients with bagterial sep-
ticemia or other severe or life-threatening infections or for patients who may be poor risks
because of lowered resistance, particularly if shock is present or impending.

For direct intermittent IV administration, slowly inject the solution into a vein over a peri-
od of 3 to 5 minutes or give it through the tubing system by which the patient is also receiv-
ing other 1V solutions.

For intermittent IV infusion with a Y-type administration set, dosing can be accomplished
through the tubing system by which the patient may be receiving other IV solutions. However,
during infusion of the solution containing cefuroxime, it is advisable to temporarily discontin-
ue administration of any other solutions at the same site.

For continuous IV infusion, a solution of cefuroxime may be added to an IV infusion pack
containing one of the following fluids: 0.9% sodium chioride injection; 5% dextrose injection;
10% dextrose injection; 5% dextrose and 0.9% sodium chioride injection; 5% dextrose and
0.45% sodium chioride injection; or 1/6 M sodium lactate injection.

Solutions of cefuroxime, like those of most beta-lactam antibiotics, shouid not be added to

of aminoglycosid ibiotics because of potential interaction.
However, if concurrent therapy with cefuroxime and an ami ide is indicated, each
of these antibiotics can be admini y to the same patient.

Compatibility and Stability:
Intramuscular: When constituted as directed with sterile water for injection, suspensions of
cefuroxime for IM injection maintain satisfactory potency for 24 hours at room temperature
and for 48 hours under refrigeration (5°C).

After the periods mentioned above any unused suspensions should be discarded.

Intravenous: When the 750-mg and 1.5-g vials are constituted as directed with sterile water
for injection, the cefuroxime solutions for 1V administration maintain satisfactory potency for
24 hours at room temperature and for 48 hours under refrigeration (5°C). More dilute solu-
tions, such as 750 mg or 1.5 g plus 100 mL of sterile water for injection, 5% dextrose injec-
tion, or 0.9% sodium chioride injection, also maintain satisfactory potency for 24 hours at
room temperature and for 7 days under refrigeration.

These solutions may be further diluted to concentrations of between 1 and 30 mg/mL in the
following solutions and will lose not more than 10% activity for 24 hours at room temperature
or for at least 7 days under refrigeration: 0.9% sodium chioride injection; 1/6 M sodium lac-
tate injection; ringer’s injection, USP; lactated ringer's injection, USP; 5% dextrose and 0.9%
sodium chloride injection; 5% dextrose injection; 5% dextrose and 0.45% sodium chloride
injection; 5% dextrose and 0.225% sodium chloride injection; 10% dextrose injection; and
10% invert sugar in water for injection.

Unused solutions shoutd be discarded after the time periods mentioned above. Cefuroxime
has also been found compatible for 24 hours at room temperature when admixed in IV infu-
sion with heparin (10 and 50 U/mL) in 0.9% sodium chioride injection and potassium chloride
(10 and 40 mEq/L) in 0.9% sodium chioride injection. Sodium bicarbonate injection, USP is
not recommended for the dilution of cefuroxime.

Frozen Stability: Constitute the 750-mg or 1.5-g vial as directed for 1V administration in Table
2. Immediately withdraw the tota! contents of the 750-mg or 1.5-g vial and add to a Baxter
Viaflex® Mini-bay " containing 50 or 100 mL. of 0.9% sodium chioride injection or 5% dex-
trose injection and freeze. Frozen solutions are stable for 6 months when stored at -20°C. Frozen
solutions should be thawed at room temperature and not refrozen. Do not force thaw by immer-

sion in water baths or by mi irradiation. Thawed ions may be stored for up to 24

hours at room temperature or for 7 days under refrigeration (5°C).

Note: P drug p should be i visually for particulate matter and dis-
loration before administration wh solution and container permit.

As with other cephalosporins, cefuroxime powder, as well as solutions and suspensions,
tends to darken, depending on storage conditions, without adversely affecting product
potency.

HOW SUPPLIED

Sterile cefuroxie sodium, USP in the dry state should be stored between 15° and 30°C (59°
and 86°F) and protected from light. Sterile cefuroxime sodium, USP is a dry, white to off-white
powder supptied in vials and infusion packs as follows:

Sterile cefuroxime sodium equivalent to 750 mg or 1.5 grams cefuroxime per vial or infu-
sion pack is supplied as foliows:

NDC10515-125-01 750-mg vial (Tray of 25)
NDC10515-125-02 1.5-gram vial (Tray of 25)
NDC10515-125-03 750-myg infusion pack (Tray of 10)
NDC10515-125-04 1.5-gram infusion pack (Tray of 10)
Also availabie:
Pharmacy Bulk Package containing 7.5 grams cefuroxime per vial.
NDC10515-124-05 7.5-gram vial Pharmacy Bulk Package (Tray of 10)
CAUTION: Federal law prohibits dispensing without prescription.
REFERENCES
1. National Committee for Clinical Laboratory Standards. Performance Standards for
Antimicrobial Susceptibility Testing. Third Informati NCCLS D
M100-$3, Vol. 11, No. 17. Vilanova, Pa: NCCLS; 1991.
2. Cockeroft DW, Gault MH: Prediction of ini from serum inine. Nephron.

1976; 16:31-41.

MANUFACTURED BY:
G.C. Hanford Mtg. Co.
Sysacuse, NY 13201 P
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10.

12.

CHEMIST’S REVIEW NO. #4

AADA #64-125

NAME AND ADDRESS OF APPLICANT

G.C. Hanford Manufacturing Company
Attention: Carl E. Fuller

304 Oneida Street

P.O. Box 1017

Syracuse, NY 13201

LEGAL BASIS FOR SUBMISSION
21 CFR §442.218a (442.18a)

Reference drug: Zinacef® (sterile cefuroxime sodium)
manufactured by Glaxo Pharmaceuticals

SUPPLEMENT (s)
N/A

PROPRIETARY NAME
N/A

NONPROPRIETARY NAME
Sterile Cefuroxime Sodium

#64-124: 7.5 g/100 mL Pharmacy Bulk package
#64-125: 750 mg and 1.5 g in 10 mL and 100 mL piggyback
vials

SUPPLEMENT (s) PROVIDE(s) FOR:
N/A

AMENDMENTS AND OTHER DATES:

Original application: 3/31/94

FDA letter (Refusal to File) 4/20/94 requesting information
Amend 5/11/94

Amend 8/25/95 to N/A letter 9/2/94

Amend 4/23/96 to N/A letter 2/8/96

Amend 5/23/96 (Telephone): labeling

Amend 10/15/96 to N/A letter 7/16/96

Amendments 8/29/96 and 1/23/97 (Bio)

PHARMACOL.OGICAL CATEGORY 11. Rx or. OTC

Antibacterial . Rx

RELATED IND(NDA(DMF(é}
(b)4 - Confidential

Business




13.

15.

(b)4 - Confidential Business

DOSAGE FORM 14. POTENCY
Sterile powder for injection See under #7

CHEMICAL NAME AND STRUCTURE

Cefuroxime Sodium USP
C,.H,:N,NaO,S; M.W. = 446.36
(] ONa

o

(o] NH

Sodium (6R,7R)-7-[{2-(2-furyl)glyoxylamido]-3-(hydroxymethyl)-8-
oxo-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylate, 72—(Z)—(O-
methyloxime), carbamate (ester). CAS [56238-63-2]

l6.

17.

18.

19.

RECORDS AND REPORTS
N/A

COMMENTS

In N/A letter 7/16/96 (CR #3), Hanford’s CGMP-related issues
were cited, as well as bio (for #64-125) and sample analysis
issues. Sample validation for both AADA #64-124 and 64-125
is found to be acceptable (8/5/96). Since both applications
share a common package insert, they can not be approved
independently. In Firm’s amendment 10/15/96, Firm states
that they have resolved the CGMP issues and requests to
schedule a pre-approval inspection. A update EER is .
requested (10/23/96). Bio issue for #64-125 is now found
acceptable (see Bio letter dated 3/26/97).

CONCTLUSTONS AND RECOMMENDATIONS
Approval recommended (pending on EER).

s

REVIEWER: ;- DATE COMPLETED:
Maria C. Shih ) 3/31/97
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¢

Cefuroxime Sodium G.C. Hanford Manufacturing Co.
750 mg/10 ml IM/IV vial Syracuse, New-York-13201
AADA 64-125 Submission Date:

Reviewer: Pradeep M. Sathe, Ph.D. January 19, 1996

WP # 64125W.196

VIEW OF AMEND T

THE OBJECTIVE : The amendment consists of G.C. Hanford's request for a bio-study
waiver for its 750 mg/10 ml IV/IM vial formulation.

REVIEWER'S OPINION : Based on the regulations and precedence, the bio-study
waiver may not be granted.

The opinion is based on the following review :

BACKGROUND : The firm (G.C.Hanford) had submitted application for the
Cefuroxime Sodium vial on May 13, 1994. OGD found the application deficient. The

firm was made aware of the chemistry and bio-equivalency deficiencies. In a letter dated
September 29, 1995, the firm was asked to carry out a bioequivalency study for its 750
mg formulation's IM indication. Responding to that letter, the firm has come up with
a solubility and dissolution data comparing the test (G.C. Hanford) and the reference
(Zinacef® by Glaxo) formulations.

THE ISSUE : Cefuroxime Sodium is an anti-infective with a water solubility of 170 mg
activity per ml. The 750 mg/10 ml Cefuroxime Sodium formulation can be used as a
intra-venous (with 8 ml reconstitution) or intra-muscular (with 3 ml reconstitution) with
the sterile water for injection. For intra-venous mode, the formulation is completely
soluble in water. For the intra-muscular mode of administration, however, the 750 mg
formulation is not completely soluble in 3 ml diluent (sterile water for injection). Upon
reconstitution for intra-muscular application, only 68-72% of Cefuroxime content is in
solution (Attachment I). The reasons for not granting the waiver are as follows:

I. The formulation being only partially soluble with 3 ml reconstitution, is not
completely covered by CFR 320.22 (1)(i) for the eligibility of a bio-study waiver.

2. Previously in Januarv 1985, another firm has conducted a bio-equivalency study for
it's intra-muscular indication. We thus have a precedence. Some other formulations with
similar background (iron-dextran suspension for intra-muscular use) also were asked to
conduct a study indicating a policy consistency.



[ ]

3. Without a bioequivalency study, the agency cannot ascertain that the rate and extent
of absorption of the two formulations are similar.

- 4. The hand-shaking dissolution method is not validated and may not be consistent for
all formulations.

COMMENT :

It should be cleatly understood that the law prohibits the agency from knowingly
approving a product unless it is determined to be bioequivalent to the reference
formulation. In this case, the reconstituted formulation (for the intra-muscular use), is
not a perfect solution and bioequivalency has not been demonstrated.

RECOMMENDATIONS :

1. The Division of Bioequivalence feels that the information submitted by G.C.Hanford
does not demonstrate that Cefuroxime Sodium 750 mg/10 mi vial for the intra-muscular
use, falls under 21 CFR section 320.22 (1)(i) of the bioavailability/bicequivalence
regulations. The waiver request of in-vivo bioequivalence study for 750 mg/10 ml vial for
IM use is denijed.

2. The firm should be asked to submit a protocol for the bioequivalency study comparing
the 750 mg/10 ml vial after 3 ml reconstitution (with the sterile water for injection) for
the test (G.C. Hanford) and the reference Zinacef® by Glaxo-Wellcome, formulations.

(Note : The firm has already submitted a study pro ew on April 19, 1996).

eview Branch 1.
57 A\ / i b
¢

RT Initialed by YCHuan
FT Initialed by YCHuan

Concur: Keith Chan, Ph.[
Director,
Division of Bioeq

pvalence.

cc: AADA 64-125 (original, duplicate), HFD-600 (Hare), HFD-630, HFD-344
(CViswanathan), HFD-652 (YCHuang, Sathe), Drug file, Division file.
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TableIV

Cefuroxime Sodium Dissolution Study

Dissolution Time in Seconds
30 60 90 120 150 180 210 240 270 300

150 mgI;Aém#I; (450 mgA/vial)
t
BF770 Y Y Glaxo - Lot #s BF770 & BF279
BF279 N Y Marsam - Lot # 5H70949
5H70949 Y Y Hanford - Lot #’s 95-P07 & 95-P08
95-P07 Y Y |
95-P08 Y Y
160 mgA/mL (480 mgA/vial)
Lot #
BF770 N Y
BF279 N Y
5H70949 Y Y
95-P07 Y Y
95-P08 Y Y
170 mgA/mL (510 mgA/vial)*
Lot #
BF770 N N Y
BF279 N N Y
5H70949 N Y Y
95-P07 N Y Y
95-P08 N Y Y
180 mgA/mL (540 mgA/vial)**
Lot#
BF770 N N N N N N N N N N
BF279 N N N N N N N N N N
5H70949 N N N N N N N N N N
95-P07 N N N . N N N N N N N
95-P08 N N N. N N N N N N N
Y = Soluble * Equivalent to 68% of 750 mg target activity

N = Not completely soluble **xEquivalent to 72% of 750 mg target activity



The actual sample weights used in the solubility equivalence study are provided
in Table III for informational purposes. Slightly higher weights were used for the Marsam
and Hanford lots to produce equivalent Cefuroxime target activities per vial. Equivalent
solubility profiles were obtained in all cases even with these marginally higher sample

weights.

Source:

Table II
Test Lot Weights -

Marsam

Hanford |

Lot Number:

5H70949

95-P07

Target Activity*

Sample Weight (mg)

450 mgA/vial

492.5

501.5

504.1

480 mgA/vial

525.0

535.1

538.1

510 mgA/vial

557.1

568.2

570.8

* 450, 480, 510, and 540 mgA/vial corresponds to 150, 160, 170, and 180 mg/mL
for a 3.0 mL constitution volume.

Resuits:
Dissolution Study:

The results of the solubility equivalence study is shown in Table IV below. The
Glaxo, Marsam and Hanford samples were all soluble at 170 mg of Cefuroxime Activity
per mL (170mgA/mL) within 90 seconds of shaking. None of the samples tested were
completely in solution at the 180 mgA/mL level after 5 minutes of shaking.

The soiubility profiles of the Glaxo, Marsam, and Hanrord samples tested are

equivalent.

605.3

10
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The 170 & 180 mgA/mL levels correspond to 510 & 540 mg of Cefuroxime
activity per vial, respectively. Based upon a target activity of 750 mg per vial, the 510
mgA/vial level corresponds to 68 % of the target activity (510 + 750 x 100) and the 540
mgA/vial level corresponds to 72 % of the target activity (540 + 750 x 100).

Based on the data provided in Table IV, between 68 and 72 % of the Cefuroxime
target activity in Glaxo’s, Marsam’s and Hanford’s 750mg/10mL IM suspension is in
solution when constituted with 3.0 mL of SWFIL.

In addition, complete solution was obtained when a total of 5.0 mL of SWFI was
added to Hanford lot 95-P07 within 30 seconds of shaking. Therefore, the remaining
undissolved material, after 3.0 mL of constitution with SWHI, is soluble in 2.0 mL of
additional diluent.

Conclusion:

Cefuroxime Sodium (from Glaxo, Marsam, and Hanford finished products) has
been shown to be highly soluble in water (> 170 mg of Cefuroxime activity per mL of
SWFI). The dissolution study indicates that 68 to 72 percent of the 750 mg/vial label
claim for the 750mg/10mL IM suspension presentations from Glaxo, Marsam, and
Hanford is in solution when constituted with 3.0 mL of SWFL The remaining suspension
is completely soluble with the addition of only 2.0 mL of SWFI. The dissolution study
also shows that the Glaxo, Marsam and Hanford materials have equivalent solubility

profiles.

Furthermore, Cefuroxime Sodium Sterile, USP finished product dissolution
profiles would not be affected by processing as in the case of a tablet, capsule, or
suspension containing additional excipients. Also it is not a low or totally insoluble
suspension whose bio-equivalence would be unpredictable. Cefuroxime Sodium Sterile, -
USP is a well-characterized compound filled into vials with no added excipients to affect
its high solubility, its solubility characteristics, or the solubility equivalence of Glaxo,
Marsam, and Hanford finished products. ‘ .

In this exceptional case the data and scientific rationale support our request for a
bio-equivalence waiver. ‘



AADA 64-125

' MAR 26 1997
G. C. Hanford Manufacturing Co.
Attention: Carl E. Fuller
304 Oneida Street
Post Office Box 1017
Syracuse NY 13201
Illl'lll"llllll""lllll'll"ll

Dear Sir:

Reference is made to your abbreviated antibiotic application submitted pursuant to Section 507 of
the Federal Food, Drug and Cosmetic Act for Sterile Cefuroxime Sodium USP, 750 mg/10 mL
IM/IV vial.

The Division of Bioequivalence has completed its review and has no further questions at
this time.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Nicholas Fleischer, Ph.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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1
Sterile Cefuroxime Sodium G.C.Hanford Manufacturing Co
750 mg/10 mL and 100 mL Syracuse, New York
1.5 g/20 mL and 100 mL vials Submission Date:
AADA # 64-125 October 16, 1996
Reviewer: Man M. Kochhar
641255.1096

I. BACKGROUND

Cefuroxime is a semisynthetic, broad spectrum, cephalosporin
antibiotic for parenteral administration.

The mean peak serum concentration for cefuroxime is reported to
be 27 mcg/mL following a 750 mg intramuscular dose in normal
volunteers. The peak occurred at approximately 45 minutes (
range, 15 to 60 minutes). The serum half-life is about 80
minutes.

IX. OBJECTIVE

The objective of this study is to assess the biocequivalence of
G.C.Hanford's cefuroxime sodium 750 mg powder for injection
formulation, compared with Glaxo Wellcome's Zinacef 750 mg powder
for injection, following a single 750 mg intramuscular dose under
fasting conditions.

III. IN-VIVO STUDY

‘The Purpose of this study is to assess the biocequivalence of two

formulations of cefuroxime 750 mg/10 mL for injection by Hanford,
compared with Zinacef 750 mg/10 mL for injection by Glaxo
Wellcome when given under fasting conditions.

(b)4 - Confiential Business

IV. STUDY DESIGN

The study was designed as a randomized, single dose, two-way
crossover bioequivalence study in healthy volunteers under
fasting conditions.



Subjects: 28 healthy male volunteers were enrolled in the
study. 27 subjects completed the study. Subject #1
did not show up for period 2.

Treatments: A. Test: 1 x 750 mg/10 mL vial cefuroxime
injection (lot # 95-P07) into the right gluteal

muscle.
Expiration Date: n/a

B. Reference: 1 x750 mg/10 mL vial Zinacef
injection (Glaxo, lot # BF977) into the right
gluteal muscle.

Expiry: 10/97.

Blood Samples: Samples were collected in Vacutainers before
dosing (7 mL) and at 10, 20, 30, 45 and 60
minutes; 1.33, 1.67, 2, 3, 4, 5, 6, 8, 10 and 12
hours after dosing. Blood sat at room temperature
until fully clotted. Samples were collected and
processed under yellow lighting. The serum then
was seprated by centrifugation and stored for

analysis.

Fasting/Meals: Fast for 8 hours before dosing and 2 hours after
dosing. Light breakfast was served 2 hours after
dosing, lunch 5-6 hours and dinner 10-11 hours

after dosing.

Housing: From 10 hours before dosing until after the
collection of 12 hours bloocd sample.
Washout Perjod: 3 days between doses.

analvtical vechod JJlJJl(b)4 - Confidential Busines s/l
Subject Screening;

Study had used male and female volunteers between the ages of 19-
60, and within +10% of their frame and size according to
Metropolitan Life Insurance Company Bulletin,1983. The subjects
were selected for this study after i) physical examination, ii)
medical and complete laboratory tests ( blood chemistry,
hematology, urinalysis, etc.). The volunteers were instructed not
to take any prescription medications and/or OTC preparations for
at least one week prior to the start and until the end of the
study. The volunteers were not allowed to drink alcoholic
beverages or caffeine-containing products for 24 hours prior to
dosing and during the periods when blood samples being collected.



Each subject signed a written informed consent form.
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Serum concentration-time profiles of cefuroxime were analyzed
pharmacokinetically and statistically to evaluate relative
bicavailability of test product to reference product.
Significance of differences due to treatments, phase, dosing and
sequence were evaluated for serum cefuroxime concentrations at
each sampling time and Cmax, Tmax, Kel, t1/2 and AUC by ANOVA
using SAS (GLM procedure).The power to detect 20% differences
between formulations (t-test method), and 90% confidence
intervals (two,one-sided t-test) were calculated for each major

pharmacokinetic parameter.

ASSAY VALIDATION
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Individual analysis of variance (ANOVA with factors including
drug, phase, sequence and subjects within sequence) was carried
out to compare formulations at each sampling time, AUC (0-t), AUC
(inf.), Cmax, Tmax, tl1/2 and Kel. All ANOVAs were performed with
SAS General Linear Models Procedures (GLM). 90% confidence
intervals (two one-sided t-test method) were calculated for
cefuroxime pharmacokinetic parameters. For all analyses, effects
were considered statistically significant if the probability
associated with 'F' was less than 0.05.

IN VIVO BIOEQUIVALENCE STUDY RESULTS:

Of the 28 subjects enrolled in the study 27 completed the
crossover. Subject # 1 did not show up for the second phase.The
serum samples from 27 subjects were assayed for cefuroxime as per
the protocol. The study was completed with no major protocol
violations. The results of the study comparing the
biocavailability of cefuroxime are given in Table 1 and 2. The
mean serum cefuroxime concentrations are given in Figure 1.




TABLE 1

Mean Serum Concentration of Cefuroxime ( N=27 )

Time '~ Hanford's Cefuroxime Glaxo's Zinacef T/R
(hours) Lot # 95P07 Lot # BF977
mcg/mL (CV% ) mcg/mL (CV%)
0 o ( -) 0 { - ) 0.0
0.17 3.7 ( 87) 4.6 ( 62) 0.80
0.33 8.4 ( 59) 10.1 ( 39) 0.83
0.50 12.3 ( 44) 13.8 ( 31) 0.89
0.75 15.6 ( 35) 17.7 ( 26) 0.88
1 17.5 ( 29) 19.1 ( 22) 0.92
1.33 18.4 ( 23) 19.5 ( 20) 0.94
1.67 18.5 ( 21) 19.2 ( 18) 0.96
2 17.6 ( 21) 18.0 ( 18) 0.98
3 14.7 ( 23) 13.3 ( 23) 1.10
4 10.5 ( 27) 8.7 ( 27) 1.20
5 7.0 ( 36) 5.6 ( 31) 1.25
6 4.4 ( 42) 3.5 ( 37) 1.25
8 1.7 { 49) 1.4 ( 48) 1.21
10 0.6 ( 63) 0.5 ( 72) 1.20
12 0.2 (114) 0.1 (152) 2.00
Table 2

A Summary of Cefuroxime Pharmacokinetic Parameters for
27 subjects

Parameters Hanford's Glaxo's T/R 90% Confidence
Cefuroxime Zinacef Interval

AUC,_, 81.16 (20) 76.53 (17) 1.06

mcg. hr/mL

AUC ;¢ 81.91 (20) 77.28 (17) 1.06

mcg.hr/mL

Crax 19.67 (23) 20.54 (18) 0.96

mcg/mL

Toax 1.63 (37) 1.40 (30) 1.16

(hours) S

tim 1.40 (14) 1.36 (13) 1.03

(hours)

K., 0.5032 (13) 0.5183(13) 0.97

(1/hour)



Geometric

Mean Ratio
Ln AUC,_, 4.38 ( 5) 4.32 ( 22) 1.06 103; 109
mcg.hr/mL ’
Ln AUC,, 4.38 ( 5) 4.33 (22) 1.06 102; 109
mcg. hr/mL
Ln C,,, 2.95 ( 7) 3.01 (18) 0.95 89; 101
mcg/mL

The cefuroxime AUC,.. and AUC,.,s produced by Hanford's formulation
were 6% higher and 5.9% higher respectively than the values for
the reference drug. The C,,, was 4.2% lower than the reference.
Thnax Was 16.4% higher for the test drug. t,,, and K., values differ
only by less than 3%. ANOVA performed on the serum cefuroxime
concentration data at each of the fifteen sampling times detected
no statistically significant differences at any time point
between the two formulations. The firm did calculate Ln AUC and
ILn Cmax for cefuroxime and the 90% confidence intervals for log-
transformed parameters were 103 to 109 for Ln AUCO-t, 102 to 109
for Ln AUCinf, and 89 to 101 for Ln Cmax.

The 90% confidence interval for cefuroxime for AUC,., and AUC,_;.,
and C,,, were well within +20% limits set for defining product
bioequivalence, in a fasting study.

There were minor adverse events reported; headache, stomachache,
itching, nausea, shaky, fainted. There were no serious adverse
effects which required dropping any subjects from the study or
required therapeutic medical intervention.

On the basis of fasting in vivo bicavailability data it is
determined that Hanford's cefuroxime sodium 750 mg/10 mL
injections and Glaxo's Zinacef 750 mg/10 mL injections are
bioequivalent under fasting conditions.

c E :

1. The study was conducte@’in 27 healthy volunteers comparing the
serum concentrations from Hanford's cefuroxime 750 mg/10 mL
injections to that of reference Zinacef 750 mg/10 mL injections
manufactured by Glaxo Wellcome. The cefuroxime AUC,.., AUC..i.¢, Camax
of the Hanford's formulation were 6% higher, 5.9% higher, and
4.2% lower respectively than the corresponding Glaxo's reference
values. ANOVA performed on the serum cefuroxime concentration



data detected no statistically significant differences at any
point between two formulations. These results indicate that the
test drug is biocequivalent to the reference product under fasting
conditions. The ratios of individual pharmacokinetic parameters

are given in Table 3.

2. Due to mistake during study conducted for Period 1(45 minute
blood draw not collected), an additional study period (Period 3)
was added to the study. The pharmacokinetic data was analyzed
from study Period 2 and 3 only. Serum samples from all subjects
who completed Period 2 and 3 of the study was assayed for
cefuroxime sodium.

3. Although a third period was added to the study, the study is
treated as a two period crossover study for the purpose of
pharmacokinetic parameters. During the Period 1, subjects 1-15
missed their 0.75 hour blood collection. Subsequent blood
collections were discontinued following the 5 hour sample. Thus,
the 6, 8, 10, and 12 hours samples were not collected for these
subjects. All samples were collected as scheduled for subjects
16-26 during Period 1.

4. All subjects were requested to return for a third study
Period, which would be a repeat os study Period 1. It was

" determined that not all 26 original subjects were able to return
for a third period. As a result, some of the subjects completed
the study as defined by the original protocol (Period 1 and 2)
and rest of the subjects completed the study as follows:

Subject No. Study Period
1 None did not complete Period 2
2-15 IT IIT
i16-26 I 1II
27,28 IT I1I

5. We reanalyze the data as three-periods crossover and our
results are as follows:

AUCO-t T/R = 0.9475 and CI 92.08% to 97.50%
AUCinf T/R = 0.948 and CI 92.15% to 97.58%
Cmax T/R = 1.05 and CI 98.57% to 112.4%

6. Analysis of variance indicated no statistical significant
treatment differences or group-by-sequence effect for AUC and
Cmax for cefuroxime. The 90% confidence intervals were well
within the limits of +20%.

7. The validation studies conducted by the sponsor for cefuroxime
are acceptable to the Division of Bioequivalence.

8. The in vivo fasting bioequivalence study is acceptable.



DEFICIENCY: None
RECOMMENDATIONS:

1. The fasting bioequivalence study conducted by G.C.Hanford
Manufacturing Company on its Cefuroxime 750 mg/10 mL injection,
lot # 95-P07, comparing it to Zinacef 750 mg/10 mL injection, lot
# BF977 manufactured by Glaxo Wellcome Inc. has been found
acceptable by the Division of Bioequivalence. The study
demonstrates that under fasting conditions the Hanford's
Cefuroxime 750 mg/10 mL injection is biocequivalent to the
reference product, Zinacef 750 mg/10 mL injection manufactured by
Gaxo Wellcome.

2. From the biocequivalence point of view, the firm has met the
requirements for in vivo bioequivalence study, and therefore, the
study is acceptable.

The firm should be informed of the recommendations.

T RO G S P
Review Branch III
Division of Bioequivalence

RD INITIALLED RMHATRE < S

FT INITIALLED RMHATRE /2 77
Ramakant M.” Mhatre,
Chief, Branch III

Division of Bicequivalence

3| (8/97

Concur: = ’ Date:
i%v,Nicholas M. Fleischer, Ph.D

t Acting Director
Division of Biocequivalence

MMKochhar/mmk/12-13-96; 1-8-97; 1-27-97; 3-10-97; 64-125
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